Calcium-dependence of sugar transport in rat small intestine.
The involvement of Ca2+ in the theophylline action on sugar transport was investigated in isolated rat small intestinal mucosa. Theophylline significantly increased cell water free sugar accumulation and reduced mucosal to serosal sugar fluxes both in the presence and absence of calcium, but the effects of theophylline were significantly less in calcium free media. In theophylline untreated tissues, calcium-deprived bathing solutions decreased tissue galactose accumulation and increased mucosal to serosal sugar flux. The calcium-channel blocker verapamil produced similar effects on intestinal galactose transport to those induced by low extracellular calcium activity. RMI 12330A and the calmodulin antagonist trifluoperazine abolished the theophylline-effects on intestinal galactose transport. Both drugs also affected sugar transport in basal conditions. These studies suggest that calcium might modulate sugar permeability across the basolateral boundary of rat enterocytes, and that its effect may be mediated by calmodulin.